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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silicon semiconductor disk doped with hydrogen 
within a proper concentration range. 

SOLUTION: When a silicon single crystal is pulled up under a hydrogen partial pressure of less 
than 3 mbar by a Czochralski method, a cooled heat shield is arranged around the single crystal to 
cool the single crystal using the shield. At this time, the cooling time from 1,050 to 900°C is 
made to be less than 120 min. The semiconductor disk cut doun from thus obtained single crystal 
is heat-treated in an atmosphere containing less than 3% hydrogen and argon. 
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The Japan Society of Applied Physics, 110 th Workshop Ttext. 

Title of the text: Hydrogen and Crystal Technology -controlling of 
ultimately light element — 
Date of publication: June 3, 1999 

Title of related section: Hydrogen-point defect complex in silicon 
Author: Masashi SUEZAWA, Institute for Materials Research, Ibhoku 
University. 
Abstract: 

Since 1983, behavior of hydrogen related to electric activity of 
impurities and point defects in silicon (semiconductor) has been 
subjected to many studies. On the other hand, studies on 
hydrogen-point defect complex has been made since 1975, especially on 
proton-implanted silicon. In the present research, species of point 
defects coupled with hydrogen is considered based on the effect of 
impurities on the formation of hydrogen-point defect complex. 

page 11 lines 22-28 

Table 1 indicates main peak of light-absorption related to hydrogen 
measured in various samples, and models of hydrogen-point defect 
complex causing the light-absorption. In any model, complex as a 
cause of the series of light-absorption includes vacancies and 
interstitial atoms. That is, one of advantage of light-absorption 
method is that hydrogen-interstitial atom complexes, and 
hydrogen-vacancy complexes are simultaneously detected as different 
peaks. 

Table 1 

Models for hydrogen-point defect complex related to light absorption 

. Shi et a].; 

Electron-irrad. of Si grown in Hj> Xie et al.; 
Neutron- irrad. of Si grown in H2, Nielsen; 
Proton-impla.,V;vacancy, I; self-interstitial 
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m 1 TfcM fcf— £ <D«^#qE5r;K Shi et al.; 
Electron-irrad. of Si grown in H2, Xie et al.; 
Neutron-irrad. of Si grown in H2, Nielsen; 
Proton-impla.,V;vacancy, I; self-interstitial 
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